hormone. This possibility has been examined by preparing informofers [nuclear ribonucleoprotein particles containing DNA-like RNA (Samarina el al., 1968)] from isolated uterine nuclei. When immature rats are treated with oestradiol-178 for 1 4 h , and the uterine RNA labelled with uridine during a subsequent incubation in vitro, the synthesis of RNA in informofers is stimulated severalfold.
for the stimulation of DNA synthesis. On the other hand, progesterone, the predominant steroid during the luteal phase of the cycle, has a marked effect on the site of DNA synthesis (Smith etal., 1970) , switching the main site of DNA synthesis from epithelium to stroma, and acts as an antagonist of the oestrogen-induced growth (Bronson & Hamilton, 1972) .
After oestradiol-178 is taken up by a uterine cell it is translocated, in conjunction with a specific binding protein, into the cell nucleus (Gorski e f a/., 1973) . If uterine tissue is fractionated, after exposure to [3H]oestradiol-l 78, the amount of hormone recovered per endometrial nucleus is 40% greater than that per myometrial nucleus (R. E. b a k e & J. Gorski, unpublished work) . This difference is reflected, not only in the relatively high short-term responses of the endometrium to oestradiol in RNA polymerase activity (R. E. Leake & J. Gorski, unpublished work), synthesis of induced protein (Katzenellenbogen & Leake, 1974) and glucose transport (R. E. Leake, E. Raker & J. Gorski, unpublished work) , but also in the longer-term response of DNA synthesis (Bennett & Leake, 1975) . This suggests that there is some direct connexion between the entry of the oestrogen-binding protein into the nucleus and the subsequent extent of stimulation of DNA synthesis. The immature rat uterus provides a convenient system for the study of the relationship between the appearence of the oestrogen-binding protein in the nucleus and the onset of DNA synthesis. At this stage of development the animal has very low concentrations of plasma oestradiol. Furthermore, hormone injected into such animals causes a stimulation of activity above that in the intact control, whereas in experiments on mature ovariectomized animals hormone injection may simply restore activity to that shown by intact controls. It is possible that the mechanism involved in restoration of physiological activities may differ from that involved in the stimulation above physiologically basal values by cyclic secretion of hormone, as occurs during the ovarian cycle. The uterus, once removed from the animal, is readily dissociated into free cells for the assay of DNA synthesis (Bennett & Leake, 1975) , by-passing any problems that arise from hormonally induced changes in intracellular volume. The first peak of DNA synthesis in immature rat uteri is reached 24h after exposure to oestrogen (Kaye et nl., 1972) . The first peak of DNA synthesis occurs simultaneously in both endometrium and myometrium (Bennett & Leake, 1975) , suggesting that, although there are quantitative differences between the two tissues, the qualitative responses to oestradiol are in the same terms of DNA synthesis. For this reason most experiments were carried out with unfractionated uteri rather than pure endometrium.
Since DNA synthesis is a late response to the cellular binding and nuclear uptake of oestradiol, two separate questions must be asked about the period intervening between hormone uptake and response. First, is the presence in the nucleus of the hormonereceptor complex required throughout the period ? Secondly, what, if any, additional intermediates are required for the response? To answer the first question, we took advantage of the observation by Clark's group (Anderson et al., 1975) that, although the oestradiol-binding protein complex is retained in the nucleus for up to 24h, the oestriolbinding protein complex is fully released by 6 h after exposure to hormone. In this way it was possible to show that the late (18 h) peak of glucose transport did require the continued presence of the hormone-receptor complex (R. E. Leake, E. Raker & J. Gorski, unpublished work) . However, the stimulation of DNA synthesis by oestrogens apparently does not require the continued presence of the complex (Bennett & Leake, 1975) . This implies the synthesis of some intermediate at early times after exposure to oestrogen and its maintenance throughout the intervening period. Experiments with inhibitors of protein synthesis suggest that the intermediate is proteinaceous and is continually turned over ( Table 1 ). The precise mechanism by which this intermediate initiates the stimulation of DNA synthesis is at this time, unknown.
Since results suggest that the oestradiol-17b stimulation of DNA synthesis is initiated shortly after the hormone-binding protein complex enters the nucleus, the antagonistic effect of progesterone cannot simply be attributed to the ability of progesterone to inhibit the regeneration of cytoplasmic oestrogen-binding protein (Hsueh et al., 1975) but must also have some direct effect at early times.
The ability of the uterus to respond to oestradiol by increasing DNA synthesis does not develop until 15-17 dayspostpartum (Kaye et al., 1972) . This restriction is not due to lack of hormone receptor, as the receptor concentration per cell reaches a maximum at 8-10 days postpartum (Clark & Gorski, 1970; Michel et al., 1974) . Nor is it due to lack of thymidine kinase. Thymidine kinase activity, measured as the amount of thymidine recovered in phosphorylated form, is capable of stimulation by oestradiol-17j3 as early as Table I . Efect of cycloheximide on oestradiol-l7a-induced DNA synthesis in rat uteri Rats were injected intraperitoneally with either 500ng of oestradiol or vehicle alone and killed after 16h, and uteri were removed and defatted. Groups of five uteri from both control and hormone-treated animals were dissociated into free cells and incubated, with aeration, for 2 h in medium 199 in 10mM-Hepes [2-(N-hydroxyethylpiperazin-N'-y1)ethanesulphonic acid] buffer, pH7.4 (1 ml per uterine equivalent), with or without 2,ug of cycloheximide/ml. Cells were recovered by centrifugation and washed thoroughly, and their ability to synthesize DNA was determined as described by Bennett & Leake (I 975). Results are expressed as the ratio of activity in experimental cells (E) to that in the appropriate controls (C), and are the means of three independent experiments.
Relative activity in DNA synthesis (E/C) . . . Rats were killed at the age shown. At 18 h before death they had received 50ng of oestradiol-17B or vehicle alone. Thymidine kinase activity was assayed as described in Fig. 1 . A higher dose of oestradiol-178 (500ng) gave no additional stimulation. Similar stimulation occurs after exposure to oestriol, but not after progesterone, testosterone or corticosterone. Each point is the mean of at least two independent experiments. The hatched bands show the 95 % confidence intervals for each control mean.
day 10 (Fig. 2) . At this time no stimulation of total protein synthesis is detectable (Kaye et al., 1973) . This might suggest that thymidine kinase is a critical enzyme in the oestrogeninduced stimulation of DNA synthesis, though the kinetics of enzyme stimulation do not really support such a view (Fig. 1) . Detectable stimulation of DNA synthesis occurs after intraperitoneal injection of only 5Opg of oestradiol-178, though a dose of 50ng is required for maximum response (Kaye et al., 1972) . In contrast, detectable stimulation of thymidine kinase activity requires a dose of 5ng of oestradioLl7g and maximum response is achieved with 100ng. This may simply represent differences in the sensitivity of the two assay procedures.
In conclusion, the mechanism(s) by which steroid hormones influence uterine DNA synthesis is slowly succumbing to investigation. However, the nature of the changes in control of DNA synthesis associated with such complications as the onset of pregnancy or the development of uterine carcinoma still presents a considerable challenge.
